The ions generated by weak electric current may be used for removal of dental plaque. Also, it has been judged from changes in the viable bacterial cell count and the amount of adenosine triphosphate (ATP) in the saliva that the passage of such a current also has a bactericidal effect on the oral microflora. We confirmed in vitro that 0.5 and 1.0mA currents that passed for 10 min through phosphate buffered saline containing salivary bacteria were effective in killing the bacteria.
The maintenance of oral hygiene depends largely on individual self-care by the patient. Because of the orthodontic appliance that must be fitted, orthodontic treatment involves many conditions that are unfavorable to the maintenance of oral hygiene. Consequently, the management of oral hygiene in orthodontic patients occupies an important place in their treatment, and it can be said without exaggeration that the results of treatment are affected by the degree of success achieved in that management. There is great reliance on the toothbrush for the physical removal of plaque and foreign matter. To control the growth of oral microflora, methods such as the prevention of mutans streptococci proliferation with xylitol have been adopted as supplementary measures, and fluoride is concurrently used to increase effectiveness. In addition to, to assist in the physical removal of dental plaque, efficient techniques of intraoral cleansing using small electric currents in the toothbrush are being tried [7] [8] [9] . Research is in progress to take advantage of the anionic charge on the cell surface to remove dental plaque by an electrical technique. Matsunaga et al. have reported one effective method of inhibiting the proliferation of microorganisms using a small electric current [2] [3] [4] [5] . The objectives of the present study were to ascertain, in vitro, whether it is possible to kill the oral microorganisms electrically, and what the most appropriate current would be for doing so.
The bactericidal effect was examined by observing the reduction of the numbers of microorganisms in the saliva. The viable cell count and the concentration of the adenosine triphosphate (ATP) of the living bacteria were determined by reaction with a luminous reagent 1, 10) . Saliva samples were collected from 10 adults for use in the study. The viable cell count was determined by smearing the saliva over blood agar plates (Becton Dickinson and Company, Cockeysville, MD) under anaerobic conditions. Each of the saliva samples was centrifuged at 12,000 rpm to allow collection of the bacteria. A fixed these was suspended in 20 ml of sterilized buffered saline (PBS, pH7.4) and sterilized distilled water. From each suspension of saliva and bacterial cells, a 3 ml aliquot was divided into three parts. Through one of these, a 1.0 mA current, and through another, a 0.5 mA current was passed for 10 minutes. For this purpose, a Kantop Jr. 667115 (Showa Yakuhin Kaho Co., Ltd., Tokyo) was utilized. The third was left untreated with current. After the electrical treatment, the viable cell count was obtained by culturing of the microorganisms in 0.5 ml, and ATP activity was measured by using an ATP analyzer, Model AF-100 (Toa Electronics Ltd., Tokyo). With a 3 mm diameter carbon anode and a 1 mm diameter carbon cathode. Before the measurements were made, the free ATP naturally present in the sample was decomposed with apyrase, an enzyme that acts as an ATPase.
The types of bacteria forming the colonies on the blood agar plate were identified from their biochemical properties. The viable cell count in 0.5 ml of test suspension was scored as 1.0 when it was over 10 The most frequently encountered salivary bacterium was Streptococcus mitis, which was found in eight out of 10 subjects. Its mean viable cell count score was 2.5; this fell to 0.13 and 0.25 after treatment with 0.5 mA and 1.0 mA, respectively (Table 1) . Streptococcus salivarius was no longer detected after the passage of electric current. The other oral streptococcal strains showed statistically significant decreases after the current (pϽ0.001). None of the Neisseria, Veillonella, Prevotella, Haemophilus, Pseudomonas, Gemella, Lactobacillus and Corynebacterium that were originally detected survived in any saliva sample after the current was passed through it. In addition, although Candida albicans was ORAL BACTERICIDAL EFFECT OF WEAK ELECTRIC CURRENT 2 and 3. The control ATP levels differed widely from sample to sample. It is possible that the time that passed between collection and actual testing was largely to blame for this. The lowering of the ATP level after the passage of a current through a distilled water suspension was not as great as that in a PBS detected in the saliva samples of one subject, none was seen after electrical the treatment.
The ATP levels measured in the salivary microorganism samples that were gathered from 10 subjects, suspended in distilled water or PBS, and subjected to a current of 0.5 mA or 1.0 mA for 10 minutes are shown in Tables suspension. The ATP level before current was passed and that after the current were compared, Instat was used and statistical analysis was performed with the non-parametric (Wilcoxon or Mann-Whitney) test. When 0.5 mA and 1.0 mA currents were passed for 10 minutes through PBS suspensions, statistically significant decreases were seen (pϾ0.005).
In the industrial world, electricity is widely employed for antibacterial purposes 11) . A level and duration of current suitable for adsorptive destruction of bacteria are required. When a small electric current is passed through a toothbrush during use, the adhesivity of the plaque is reduced as a result of the action of the ions, and the cleaning process is enhanced. The polarity of the ion brushes on the market is opposite that for electrical antibacterial action. In the past, the efficiency and effectiveness of electric current in inhibiting colonization by oral microflora, C. albicans, or other microorganisms that adhere to dentures have been demonstrated 6) . In the present study, it has been possible, by examining reduction of the viable cell count using culture methods and by lowering the ATP level, to demonstrate clearly that a strong antibacterial effect can be achieved if a current of 0.5 or 1.0 mA is passed through a PBS suspension of salivary microorganisms for 10 minutes.
It is now necessary to ascertain whether the use of such currents can bring about the reduction of the intraoral bacteria in vivo.
